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GLOSSARY OF TERMS 
Boating includes power boating, sailing, and other boating. 


Ocean fishing is strictly saltwater fishing. 


Water-dependent recreation includes ocean swimming, scuba and snorkeling, body 
surfing, and board surfing. 


Water-enhanced beach recreation includes picnicking, hiking/backpacking, nature 
appreciation, visiting scenic areas, sunning, beachcombing, beach games, and 


camping. 


Geopieces are subcounty geographic areas used by the California Department of 
Parks and Recreation in their planning studies. There are approximately 450 
geopieces statewide, but this study only uses 49 along the coast. 


Tourism refers to the economic activity resulting from engaging in recreation. 


L INTRODUCTION AND STUDY OBJECTIVES 


This volume is part of the final report of a project to investigate the impacts of 
Outer Continental Shelf (OCS) oil and gas <ievelopment on coastal recreation in 
California. The project was intended to provide the Minerals Management Service 
with an analytical tool to evaluate possible economic impacts from OCS 
development. In particular, the study was designed to provide MMS staff who 
work on the lease sale EIS's with an objective technique for estimating the 
impacts to coastal communities from events that might occur as a result of lease 
sales: oil spills, onshore construction, and construction of platforms offshore. 
The study is not a prediction of these events. To achieve the overall goal, the 
project had several specific objectives: 


— Provide "profiles" of 1982 socioeconomic conditions in coastal 
communities, inclucing an analysis of the relative importance of the 
tourist industry in each coastal county; 


— Develop a methodology for determinirg the effects of OCS development 
on coastal recreation 


— The methodology should enable estimation of not only the 
construction and operation impacts from normal OCS development, 
but also the potential impacts from an oil spill. 


— The methodology should enable assessment of impacts on beach 
activities, boating and recreational fishing. 


— The methodology should enable estimation of changes in recreation 
trips, changes in recreational spending and changes in economic 
value to recreationists; 


-~ Recommend mitigation measures that may reduce the negative effect of 
OCS development on coastal recreation. 


The final report for this project is compriseac of five volumes: 


Volume 1: Executive Summary 

Volume 2: Final Report and Case Studies 
Volume 3: Detailed Methodology Review 
Volume 4: User's Guide 

Volume 5: Programmer's Manual 


This volume presents the study conclusions, summarizes the methodology and 
describes the impacts estimated by the model for four case studies. 


Il. STUDY ASSUMPTIONS AND LIMITATIONS 
A. Assumptions and Limitations 


The following describes the assumptions used in the analyses and limitations of 
the methods and data. 


1, An inherent assumption of the model used in this study is that the total 


number of recreation trips in California is fixed, anc therefore that oil spills or 
aesthetic impacts can affect the distribution of trps, but not the total number. 
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This model feature has no practical effect on the results for negatively affectec 
areas, but it means that other areas will necessarily gain recreation trips anc 
income at the expense of the negatively impacted areas. Therefore, to the 
extent that our study area is broadly defined, the negative impacts will be offset 
somewhat by positive impacts. For the state as a whole, for example, there 
would be no effect on total attendance, and probably only small effects on total 
spending, resulting from our assessment of changes in length of stay. When 
reviewing the impacts, the reader should keep in mind that progressing from the 
geopiece, to the county level, to the planning area level (the largest aree tor 
which we determine impacts), the negative impacts will be progressively mor: 
offset by gains to other sites. 


2. Only economic values to people who actually participate in coastal recreation 
were considered, and only to the extent that these people participate. Other 
economic values are excluded from the study. Non-recreational vaiues, for 
example, are not part of this study. Such values not considered incluce 
commercial fishing and non-recreational values placec on the environment, such 4s 
wildlife iosses from an oil spill. 


A special category of recreation values not coverec in this stucy is known és 
"bequest, option and existence" values. These are the values placec on 4 
resource by people who do not visit that resource. By Cetinition, then, these 
values will be excluded by a travel cost approach to cetermining economic 
values. Bequest values refer to the benefits to indivicuals trom xnowing that a 
resource can be enjoyed by their heirs, even though they may never visit the site 
themselves. Option values reter to benetits from maintaining tor people the 
"option" of visiting a resource, even though they ne er actually maxe any visits. 
Existence values accrue to people who Gerive sa istaction trom simply Knowin, 
that a resource is intact, even though they have no plans ever io go. These 
values elude measurement using the observed travel behavior of active 
recreationists, and are generally only able to be estimatec using @ contingent 
value survey, in which people are askec hypothetical questions about 4 resource. 


3. Evaluation of impacts on some recreation areas have not oeen inciucea 
this study. We attempted to incluce all of the federal, state, county anc eit, 
recreation areas along the California coast, anc this stucy does cover over 2UU 
sites. Some "pocket" beaches, however, are either exclucec or lumpec together 
with larger nearby beaches. A few beaches with special attributes were 
purposely excludea: the UC Santa Barbara beach, with its local, “captive” 
population and its policy of excluding off-campus visitors, was omittec Decause 
neither the gravity model nor the travel cost method is appropriate uncer these 
circumstances. Pismo Dunes Vehicular Recreation Area was omittec Decause the 
primary activity there does not fall into any of the categories tor which impact 
is expected. 


A more general omission is that of non-designated recreation areas. We coulc 
Only include those areas that were identified as recreation sites ind for which 
key parameters could be defined, such as length of beach trontage. Not all 
recreation, however, takes place at such sites. Some people obviously will 
choose to recreate in out-of-the-way non-designated areas. However, Decause ot 
the large number of public recreation areas available in California anc Decause 
these areas generally have much better access and tacilities than non-cesignatec 
areas, we believe that the bulk of coastal recreation occurring in the state 
probably occurs within the areas included in our model. 


4. The tentative link between OCS development and beach attractiveness is 
onthe frontier of recreation analysis. To our knowledge no previous research has 
produced other, similar results to use as a benchmark. Moreover, the concept of 
beach "attractiveness" is quite subjective. Each indivicual has his or her own 
perception .f what makes a beach appealing and of how OCS development will 
affect its appeal. We designed an index of OCS dGevelopment that follows two 
principles we felt most peopie would probably accept: (1) that the impact is 
greater when the platforms are closer to the shore, and (2) that the impact is 
greater when more platforms are visible. Our index is not the only way to 
combine those principles, however, and others may prefer to try other methods. 
Especially given the uncertainties in the regression results (reported in Volume 3) 
we believe that it is appropriate to review the relationship between OCS 
development and recreation using a different approach. Results from such 4 
study would constitute an invaluable "second opinion" on this complex issue. 


2. Whereas data on beach attendance is sometimes of questionable accuracy, 
extensive data at least does exist. In contrast, data on boating and fishing 
activities is much less complete. This affectec the model .n two ways. First, in 
the absence of data to analyze boating and fishing, we assumed that OCS 
construction and operstions did not affect them, and focused instead on an oil 
spill's effects on these activities. We believe this conclusion is not unreasonable, 
but it should be re-examined when adaitional data is available. Second, we could 
not differentiate the relative "attractiveness" of coastal geopieces for fishing, as 
we cid for boating anc beach use. When evaluating the eifects of an oil spill, 
therefore, the model "sends" fishing trips to geopieces according to their 
proximity to population centers. This assumption also should be reviewed when 
additional data makes it possible. 


fl METHODOLOGY 
A. Introduction and Approach 


The particular components of OCS development whose effects were siudiea 
include construction activities, long-term operation and potential oil spills. 
Coastal recreation is defined in this study to include boating, fishing, 
water-dependent activities and water-enhanced eéctivities. Water-dependent 
recreation includes ocean swimming, scuba and snorkeling, body surfing, and board 
surfing. Water-enhanced beach recreation includes _; icnicking, hiking/backpacking, 
nature appreciation, visiting scenic areas, sunnim,, beachcombing, beach games, 
and camping. The methodology estimates not only the change in nuniber ot 
participation-Gays, but also changes in the economic value of recreating to 
participants and in the value of recreation spending to local recreation 
economies. 


The multiple objectives require a methodology that is detailed and flexible, and 
the methodology developed combines a series of models that together meet the 
needs of this study. First, a gravity model estimates the number of recreation 
trips to different coastal segments. The gravity model has two features central 
to this study: it determines where people come from to recreate at particular 
coastal segments, and it determines people's choices of coastal segments 
according to the relative "attractiveness" of those segments. A key strength of 
this method is that the "attractiveness" measure can be altered accorcing to the 
level of OCS development for which impact is being estimated. The gravity 
model used in this study is an adaptation of one developed by the California 
Department of Parks and Recreation. (See Arnold, Vol. | and II, for a 
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description of the survey data used in the CDPR model.) The model uses 
California counties as origin zones (see Figure 1-1) and CDPR recreation areas 
as destinations. 


The second model component is the economic effects model. [ts purpose is to 
Getermine the effect that different levels of recreation activity (as predicted Dy 
the gravity model) will have on the local economy of coastal communities. The 
economic effects model first converts the change in recreation to @ change in 
tourist spending using the daily spending figures shown in Table I-1. Then the 
model determines the impact that the spending change has on the total economy, 
accounting for the "ripple" effect or secondary spending changes. 


Table 1-1 


Average Daily Spending By Tourists 
Engaging In Coastal Recreation 


_ Day Tri rir 
Marine fishing $47.66 $67.79 
Marine boating 35.09 93.87 
Water-relatec 13.14 27.07 
Water-enhancec 13.14 27.07 


The third model component is the consumer surplus model. Consumer surpius is # 
measure of the amount that people would be wiliifig to pay over anc above ihe 
amount that they actually have to pay. Consumer surplus is usec 4s uw measure 
of the economic value of recreation sites. Changes in that value resulting trom 
OCS activities are reflectec in changes in consumer surplus. The consumer 
surplus model estimates this consume* surplus by inferring w.llingness to pay from 
the travel patterns observec among recreationists. The technique is Dasec on the 
principle that the farther people travel to recreate, the more money they are 
presumably willing to pay for that recreation. The consumer surplus mocel uses 
the distribution of travel patterns to cevelop cemanc curves that are then usec 
to determine consumer surplus. 


Figure 1-2 shows how the mocel components are relutec to each other. 


IV. CASE STUDIES 
A. Objectives 


This chapter summarizes the results of tour case studies, in which the mocel was 
applied to evaluate the impacts of two actual OCS cevelopment scenarios unc to 
iwo hypothetical oil spill scenarios. By applying the model to examples of its 
intended use, the case studies help refine the model. It also improves the euse 
of using the model and tests the reasonableness of the model's estimates. 


A weakness of the four case studies discussec in this chapter, however, is that 
only one (Eastern Santa Barbara Channel) concerns an actual, past occurrence. 
Moreover, too little is known of the actual effects in the coastal areas to enable 
a formal test of the model's predictions. Nevertheless, the model's output can 
still be examined for reasonableness. 
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Figure 1-2 
Impact of OCS Development on Coastal Recreation 
Model Components 


2 J 
Recreation Attractiveness ~ 
_ -_ 
eet Y 
S ses neds a ort) a 
rer stion «gies ~ 
Ar, rr 
— ee 
— oo ee ee 
#s . 
revei- time P UNCTIC ~ 
4 
~ocrocert ~ A’’tenctarcre eaeattorr 
2 “ ? 
Der perenr — Ame 
at - v( >be 7) ; —<7 
- PFrARA RS “aA emer 
ev ~ | e rave 
[ fferte ~ on e =>-—- . 
wo y' Ve e? ats 
1O@s als Le] MM» 
Multipliers nes «OE! ode 
| ae 
—— oo 2 
cl al el a oe ~_ ~~ — ~*~ _— - ~-—- | -— — « 
a = A A < A mM Se bh be ~ 
— hee we | ow we Yu een we w ‘ww NT - — — ~ 
cern Te A = ~ © ~ | =e , > = 
| 
ECONOMIES IN RECREATION 


1-6 


) 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
[ 
l 
i 
i 
i 


B. Construction end Development Case Siudies 
1. Eastern Santa Barbara Channel Scena: io 


The Eastern Santa Barbara Channel scenario includes the construction and 
operation of three platforms known as Grace, Gina and Gilda, as well as the 
associated pipelines and onshore processing facility. Figure 1-3 shows the 
location of the various facilities evaluated in this case study, as well as the 
location of nearby coastal recreation areas. 


The three platforms are approximately 6.5, 14.8 and 17.6 kilometers (3.5, 8 and 
9.5 nautical miles) offshore, respectively. The pipeline from one, Grace, ties into 
an existing subsea pipeline network that connects platform Hope to onshore 
facilities, so no beach disruption results from its construction. The pipelines 
from the other two platforms join near the shore and thus share a common 
landfall. These pipelines (one for oil, one for gas anda one for water return) 
come ashore at Mandalay Beach in Ventura County and proceed to a processing 
facility built adjacent to the beach at the Southern California Edison electric 
power plant. Figure 1-3 shows the location of these facilities. 


Construction 

The primary construction impacts on recreation that can be addressed by this 
model are displacement of activities from a beach and construction noises that 
are incompatible with beach enjoyment. In this scenario, Mandalay Beech is the 


landfall for pipelines from Gina and Gilda, and is the location for assembly of 
pipelines pulled offshore as well as the site of a new processing facility. 


The width of the actual pipeline corridor crossing the beach is approximately 12 
meters (40 feet). However, the noise generated during pipeline fabrication and 
burial exceeds the California Office of Noise Control standard for beach use at 
a distance of up to 488 meters (1,600) feet from the construction site. In the 
case study we define a buffer zone around the construction site that eacludes 
beach use activities within 488 meters during the construction period. 


In conducting a similar analysis for the less noisy construction of the processing 
facility, we used a 30 meter (100 foot) buffer zone. Because the processing 
facility is 140 meters (460 feet) from the shore its construction has no 
Significant impact on beach use. 


Construction begen in June, 1981, and lastea about 4 months. The ‘our month 
period coincided with the heaviest beach use during the year, affecting nearly 
60 percent of annual atiendance. Accordin: to the California Dep.irtment of 
Parks and Recreation, about 60 percent of beac use occurs between June and 
September. 


Construction impacts associated with this development scenario aficcted only 
Mandalay Beach and result in smell overall impacts on Ventura County's economy. 


Despite the fact that construction raises noise levels beyond the California 
standard for 4 summer months, the model estimates the overall decrease in 
attendance in the coastal segment to be probably only about 0.4 percent that 
year (see Tabie !-2), The beach attendance decline of 9,000 people represents 
those who diverted their trips away from this coastal segment. Other beach 
goers made trips to this coastal segment but may have diverted to one of the six 
Other beaches instead of Mandalay. Neither boating nor fishing attendance likely 
decrease, and no other geopieve is negatively impacted by the construction. 
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Figure 1-3 
Eastern Santa Barbara Channel Case Study 
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TABLE 1-2 
S FROM EASTERN SANTA BARBARA CHANNEL SCENARIO 
CONSTRUCTION IMPACTS 


PERCENT 
EFFECT BASELINE CHANGE CHANGE 


Recreation Attendance 2 ,@23 800 (9,000) -@.4% 
in Geopiece 437 


Visitor Spending $83 842 802 $187 @20) -9.2% 


. i . 77 
im beopiece 42 


Visitor Spending $'S6 362 222 $'86 822) “2.1% 


s $15,132 802 SES 800) 2.45 
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. a = a A o r+ “~ - a | 
Recreation Attendance - 223 822 58 882 2.9% 


ndance 664 20 7 7Oe -l.en 


Visitor Spending $83 042 800 $' 252 880 -1,4% 
in Geopiece 437 


Visitor Spending $44 3982 200 $'62 800 -9.4% 
im Geopiece 438 


Visitor Spending $156 322 ,880 $) 432 202 -0.9% 
in Venture County 


Consumer Surplus $16 138 002 $452 202 “2.8% 
im Geopiece 437 


Consumer Surplus $4 392 200 ($57 000) “1.1% 
in Geopiece 438 
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Spending changes due to construction are less than 0.2 percent in Mancelay's 
coastal segment and less than 0.1 percent overall in Venture County, compared to 
baseline spending by participants in coastal recreation. 


Operation 

The Grace, Gina & Gilda scenario includes two -ypes of impacts associated with 
their continuing operation (apart from the possibility of oi] spilis). First is the 
visual impact cf the offshore platforms themselves. Second is the aestnetic 


impact of the onshore processing plant. The pipelines are Duriec anc should have 
no continuing impact on recreation. 


The visual impact of offshore oil rigs is addressed in the mocel by changing 
attendance at nearby beaches. The user may specify a reduction in aettencance 
(as a percent reduction) at specific beaches within 15 miles of new platforms. In 
this scenario, attendance is assumec to deciine from ! to 10 percent at eleven 
nearby beaches, the percent recuction verying accorcing to the distance between 
the platforms and specific beaches. The aesthetic impact of the processing plant 
is considered insignificant because of e barrier wail, landscaping, anc the 
backGrop of an existing power piant. 


Thus cefined, operations impacts woulc resuli in 4@ 1.2 to 2.9 percent cecline in 


beach aittencance for the two entire coastal segments containing tne atiected 
beaches (see Tabie 1-3, p. 1-9). Neither Doating nor fishing attencance ere 
impacted. 


Overall, in cur case study, spending impacts in Ventura County amount to nearly, 
l percent of “without projeci conditions. In total, this impact transietes to 39 
fewer jobs and over $1 million less income per year. Consumer surplus losses [tor 
beach activities in the two alfectedc geopieces totals $517,UU0, compared with «4 


base of $21 miliion. 


2. Northern Santa Barbara County Scenario 


This scenario represents the planned cevelopment oi! Point Percené.es in 
Northern Sante Barbara County. Union Oil Company anc Exxon pian to instal 
two oil rigs in the waters about 9 miles from the coast, naming them | 
Independence, respectively. Subsea pipelines are plannec to fur 
Independence to Irene, anc from Irene to a landfall north of the Santa Ynez 
River. From the landfall, the pipelines are pliannec to proceec inlanc to a 
Gehydration facility in Lompoc. An electric substation is plannec to de ouillt 
near Ocean Beach, south of the Santa Ynez River, and electric cables will be 
buried through the shore zone and laid on the ocean floor out to the pluttorms. 
Figure 1-4 shows the location of these facilities. 


Construction 
The pipeline landfall is located 4,000 feet north of the Ocean Beach County 
Park, the area's main coastai recreation site. Construction noise levels wouicd 


attenuate rayidly enough to be negligible at ihe Occan Beach. We theretore 
conclude that the construction impacts on coustal recreation will be insignificant. 


The electric substation is considered not to be close enough or obtrusive enough 


to adversely affect Ocean Beach. The substation will be located east of the 
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Figure 1-4 
Northern Santa Barbara County 
OCS Construction and Development Case Study 
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railroad tracks, approximately 2,000 feet southwest of the Ocean Beach County 
Park parking lot. The substation facilities will generally be 7 to 8 feet tall, 
with a breaker and transformer reaching 28 and 1% feet, respectively. The 
substation will be surrounded by a chain link fence and landscaping ‘s planned to 
screen the view from the beach and park. 


One or both platforins should be visible from one beach, Ocean Beach, which 
currently has no views of any existing platforms. In this scenario, Ocean Beacn 
is assumed to lose 1U percent of its attendance. Overall, Geopiece 241 woulc 
lose about 1,800, or 2.4 percent of its baseline attendance of 76,U00U. There 
should be no decrease in attendance for either boating or fishing uncer this 
scenaric. 


Based on our assumptions, the model predic’s that the demand for goocs anc 
services by coastal recreationists is likely to decrease by about U.7 percent in 
Geopiece 241, or $65,000 from a base of $9,090,000. The greatest impacts woulc 
be in the hotel sector and the transportation services sector, with cecreases in 
expenditures over 1 percent in each sector. Counting the multiplier erfect, 
about $115,000 less might be spent in Santa Barbara County. This amount 
represents, however, just 0.03 percent cf Daseline spending Dy coastal 
recreationists in the County. 


Baseline consumer surplus will Gecrease by 4.0 percent cr water-cepencent veach 
activities and 2.4 percent for water-enhancec activities 111 Geopiece 241. Total 
consumer surplus loss amounts to approximately $12,UUU unnually, or J percent ot 
the baseline consumer surplus of $4UU,UUU. 


3. Evaluation of Model Performance 


In the case of the OCS cevelopment and operations scenarios, the mode! exhibits 
several favorable attributes. The input variavles are sufficiently tlexiple to 
characterize most of the development and cperation features that way affect 
recreation. Specifically, construction impacts ¢c:.n be reasonably weil sepresentec 
by determining how much beach trontage is toreclosec by construction activities, 
either directly through preemption of the beach or incirectly Decause of the 
construction noise. All construction impacts can be apportionec over a4 part of a 
year with a duration factor. 


Operation impacts are represented by an aesthetic variable and Dy changing 
beach attendance. This variable is a subjective aesthetic rating of the beacn 
that can be altered if onshore facilities are visually disturbing. Beach 
attendance can be changed by the user to a percent of normal beach attencance 
based on the user's estimate of the effect on such attendance produced Dy 
offshore platforms. Changes in both the aesthetic variable anda the percent ot 
beach attendance will alter the attractiveness index for a coastal segment anc 
thereby adjust the pattern of recreation trips. 


Because of the lack of appropriate data, a quantitative determination of the 
accuracy of several elements of the model is not possible at this time, thus the 
Crucial evaluation question is the reasonableness of the results. The construction 
impacts are based upon an analysis of how construction activities affect several 
model variables. These impacts can therefore properly be evaluatec tor 
reasonableness. The operations impacts, in contrast, rely on the user's input of 
beach attendance changes. As such, the model results can be no niore reasonable 
than are the original attendance estimates. In the absence of comparable stuaies 
made from a different approach, however, any assessment of reasonableness, even 
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of construction impacts, must be somewhat subjective. Given that caveat, the 
remainder of this section comments on the apparent reasonableness of several 
model aspects. 


First, the distribution of recreation trips to different coastal destinations 
coincides with reported attendance data reasonably well. It is inappropriate to 
compare too closely the absolute numbers of people assigned by the model to 
each beach with the reported attendance figures. In the first place, "beach" 
trips include those for "water enhanced" activities, which by their nature may 
not always occur at a beach. Picnicking, for example, may occur frequently at 
scenic areas along the highway and would not be included in the attendance 
figures for any beach. Second, the attendance figures at beaches are estimated 
from traffic counts or by lifeguards, and should not be thought of as extremely 
reliable. 


A key model result is attendance response ievels to the OCS development and 
operation scenarios. For example, the model predicts a 0.4 percent decline in 
annual attendance during the year of construction for the geopiece in which 
construction of the Grace, Gina, and Gilda facilities occurs. Because the 
construction takes place during just a fraction of one year and affects only one 
beach of seven in the Geopiece, this impact level appears reasonable. 


The other model results are primarily driven by the attendance changes. In our 
case study, the economic effects model predicts overall economic impacts of 
about 0.2 percent of total recreational spending for the construction scenario in 
the Eastern Santa Barbara Channel. The predicted overall economic effects for 
Operation in that scenario are 0.9 and 1.4 percent in two coastal geopieces, and 
about 0.9 percent of total recreational spending in Ventura County as a whole. 
Given the changes in attendance, these estimates of change in total recreation 
spending seem reasonable. 


Consumer surplus estimates are also driven by changes in attendance. Perhaps 
the best benchmark for judging the appropriateness of the consumer surplus 
estimates is to examine the model's estimates of consumer surplus per person. In 
the two OCS development and operation case studies, the per person consumer 
surplus estimates range from $4.50 to $8.20, which is consistent with the range 
of estimates produced in other studies of recreational values. (Sec, for example, 
Sutherland, 1983, Rowe, 1985, and Vaughan, 1982.) 


In summary, the model appears to work well for its intended purpose, producing 
reasonable results with minimal demands on its user. In this study we were not 
able to determine unambiguously a relationship between the presence of an OCS 
platform and beach attendance. However, that issue could be pursued, perhaps 
using a different method. A survey of coastal recreationists, for example, could 
directly address how recreationists respond to the presence of offshore platforms 
as well as provide information on other recreation issues. 


C. Hypothetical Oil Spill Case Studies 
1. Introduction 


The hypothetical oil spill scenarios discussed in this section require different 
types of model inputs than do the construction and operation case studies. 
Generally in the case of an oil spill the effect on recreation is dramatic but also 
temporary, in contrast to the subtle but ongoing possible view shed impacts 
associated with OCS operations. An oil spill scenario can be directly specified 
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as the percent of boating, fishing and beach use opportunities thet are precluded 
by a spill. The specific variables include: 


specific beaches closed 

percent of boating facilities affected 
percent of fishing structures affected 
percent of shoreline affected 
duration of the spill effects 


These oil spill scenarios consider a 10,000 barrel spill, affecting approximately 10 
miles of the coast. Cleanup is assumed to require 6 weeks, including a 2 week 
period of closing the entire beach, 2 weeks during which half the beach is closed 
and 2 weeks during which one-quarter is closed. The base case assumes that the 
spill would occur during the summer peak recreation season. 


Different assumptions for the timing and duration of the cleanup period and 
percent of use during cleanup are possible and the model is able to recognize 
such differences in estimating impacts. To demonstrate the flexibility of the 
model and determine its sensitivity to variations in assumptions, in Humbolct 
County we also evaluated one scenario assuming an 8 week cleanup period during 
peak season (with beaches completely closeq for tour weeks) and one assuming a4 
b6-week cleanup during midwinter, in addition to the summer 6-week scenario. 


2. Orange County Scenario 


For the Orange County oil spill scenario, we assumed a 12 mile oil spill from the 


Santa Ana River through Laguna Beach. Such « spill would affect the following 
beaches: 


- Santa Ana River 
- Newport 

- Balboa 

- Corona del Mar 

- Little Corona 

- Crystal Cove 

- Crescent Bay 

- Fisherman Cove 

- Main (Laguna) 


Also included are numerous "pocket" beaches whose attendance is consolicatec 
with the larger beaches. 


n° 


This reach of coastline contains 77 percent of the Newport Beach geopiece's 
boat storage facilities, but none of the Laguna Beach geopiece's boating 
facilities. 


Fishing piers and jetties affected in the Newport Beach yeopiece incluce: 
Newport Per 
Balboa Pier 
Newport Harbor West Jetty 
Corona del Mar State Beach Jetty 


Oil spill effects on fishing access from the shoreline were evuluated by 
estimating from maps the percent of shoreline affected by the spill. In the 
Newport Beach geopiece 38 percent of the coast would be affected. In the 


Laguna Beach geopiece the portion is 26 percent. 
. 
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Mode] Results. This scenario affects 9 be:zches and 2 geopieces in Orange 
County, reducing attendance and associated spending for all four activity 
cat -gories. 


For the summer 6-week case, attendance decrezses in boating of 10.2 percent, on 
an annual basis, are projected in the Newport I-each geopiece. Fishing in thet 
geopiece was estimated to decrease by 7.1 percent. Although some of the 
fishing area in the Laguna Beach geopiece is removed, the spillover effects from 
Newport Beach should nullify any decrease in attendance there for fishing, 
actually resulting in a U.5 percent gain in fishing attendance. Both geopieces 
would experience a decrease in beach attendance, about 6.8 percent in Newport 
Beach and about 6.1 percent in Laguna Beach, on an annual basis (See 
Table 1-4). 


Changes in spending would amount to about 7.2 percent in the Newport Beach 
geopiece and 2.6 percent in the Laguna Beach geopiece, on an annual basis. 
Overall, Orange County would experience a spending decrease by coastal tourists 
of 6.5 percent, and an overall decrease of about 1,530 jobs and $28 million in 
income. 


Consumer surplus losses for all activities in both geopieces totals $18,300,000, or 
e 7.0 percent decline from an annual total of $263 million. 


3. Humboldt County Scenario 


This case study assumes that a 10,000 barrel oi] spill would contaminate tne 12 
mile stretch of coast from North Spit, near Arcata, to Table Bluff, south ot 
Eureka. Such a spill would be expected to affect the following beaches: 


Samoa Peninsula Access 

Samoa Boat Ramp County Park 
South Spit 

Table Bluff 


In addition, all of the boating facilities in Hun boldt Bay, including 638 icentifieu 
moorings, berths and dry storage areas, could be either directly affectec or 
activities from those areas blocked by a spill. 


Recreational fishing opportunities would also be drastically curtailed under this 
scenario. All of the boat fishing, all of the fishing from structures, and tishing 
from 35 percent of the geopiece's shoreline could be temporarily halted by a 
spill. 


The summer 6-week cleanup timing is assumed to be the same as in Orange 
County. That scenario assumes that cleanup requires 6 weeks and occurs during 
peak season, affecting 14 percent of annual recreation. The eight week, peak 
season scenario would affect 24 percent of aniual recreation. The six week, 
wintertime scenario would affect 3 percent of annual recreation. 


Mode] Results. This scenario affects 5 beaches and 1 geopiece in Humboldt 
County. All four activity categories are impacted to some extent, with boating 
impacts being the most significant. 


The Humboldt Bay geopiece is among the most attractive sections of the 
California coastline. Of the 49 coastal geopieces it ranks eighth for beach 
activities and second in an index reflecting recreation use not accounted for by 
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the nearby population. With five beaches virtually closed, however, this index 
for beach activities would be reduced to 20th in rank. On an annual basis the 
decline results in as much as a 6.9 percent decrease in attendance in the summer 
§-week cleanup case, a 1.4 percent decrease in the winter case, and an 
11.7 percent decrease in the summer 8-week case. These beach attendance 
losses represent declines of 28,000, 5,600 and 47,800 visitor-days, respectively, 
from a baseline total of 408,000. 


With the entire geopiece closed for boating, attendance diminishes by 14 percent, 
3 percent, and 24 percent for the summer 6-week, winter, and summer 8-week 
cases, respectively. These boating numbers represent losses of 3,900, 800 and 
6,700, respectively, from a baseline total of 27,700. The summer 6-week case 
reduction in attendance could amount to 11 percent. That reduction would be 
2 percent in the winter case, and 19 percent in the summer 8-week case. These 
percentage losses translate to recreation day losses of 2,900, 600 and 5,000, 
respectively, from a baseline sportsfishing total of 26,200 visitor-days. 


Demand for retail goods and services by coastal recreationists are projected to 
decrease by $757,000 from a baseline of $9,506,000 or 8.0 percent in the 
Humboldt Bay erea, under summer 6-week case conditions. The decrease would 
be only 1.6 percent in the winter case, and 13.6 percent in the summer 8-week 
case. Overall, spending of this nature in Humboldt County woulc decrease by 
1.5 percent in the summer 6-week case, with a drop of comparable percentage in 
total employment and income amounting to no more than 19 jobs lost and about 
$354,000 less income. 


Because the oil spill scenarios assume that the geopiece is temporarily closed to 
recreational boating during the cleanup period, consumer surplus for boating 
would drop to zero during this period. This short-term effect translates into an 
annual decrease of 14.1 percent in the summer 6-week case, 2.8 percent in the 
winter case, and 24.1 percent in the summer 8-week case. The percentage 
decreases for fishing in those three cases would be 11.4, 2.2, and 19.5 percent, 
respectively. Consumer surplus per person would diminish 6.7 percent for beach 
activities in the summer 6-week case, 1.3 percent in the winter case, and 
11.5 percent in the summer 8-week case. Consumer surplus losses for all 
activities in both geopieces total $160,000 in the summer b-week scenario, and 
$31,000 and $274,000 in the winter and eight-week scenarios, respectively, 
compared to a baseline consumer surplus of $2,099,0U0. 


3. Evaluation of Model Performance 


The model's performance in the case of the two Oil Spill scenarios is similar to 
that in the two OCS Development and Operation scenarios. The only differences 
are in the Project File specification and in how one assesses the reasonableness 
of results. 


In the case of an oil spill, the model expects four variable inputs: specification 
of which beaches would be closed, percent of boating remaining unaffected in 
each geopiece, percent of fishing remaining unaffected in each geopiece, and the 
effective duration of the spill. The last three of trese require some calculations 
by the user before he begins using the model. Once the Project File information 
is assembled by the user, the model runs as simply as in the OCS Development 
and Operation case described before. 


The effect of an oil spill on recreation is less ambiguous than that from normal 
construction and operations. The model's results, therefore, are more a function 
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of the assumptions defining the spill than of the model's workings. Given this 
dependence, the reasonableness of results is mostly a@ question of the 
reasonableness of the scenario specification. Assui ing that an oil spill similar to 
those hypothesized were to occur, the effects predicted by the mocel eppeer 
reasviable. 


In summary, the model seems to work well for the oil spill scenarios, provicing 
reasonable and detailed results without requiring much intervention by the user. 


Vv. MITIGATING MEASURES 


In the course of evaluating the relationship between OCS activities and coastal 
recreation, several measures were identified that would mitigate the potential 
effects of OCS development on recreation. 


First, scheduling construction during the winter months would sharply reduce 
impacts. Shortening construction schedules would also help. For example, 
disruption of beaches for one month can affect as little as 3 percent of annual 
attendance in January and as much as 16 percent in July. 


A second timing issue pertains to oil spills. Obviously, no one can choose th 
time for an oil spill. The duration of the cleanup period, however, is partially 
controllable. The sensitivity analysis in the Humbolat County hypothetical oil 
spill case studies showed that stretching the period in which the beach is 
completely closed from 2 weeks to 4 weeks (anc the total cleanup period from 0} 
weeks to 8 weeks) could increase total losses trom 14 percent to 24 percent of 
annual attendance. 


Recreation in some coastal areas is more sensitive to adverse impacts from OCS 
activities than it is in other areas. For example, beach recreation in the Santa 
Monica Bay geopiece is valued more highly than in other coastal areas. (See tne 
chapter on Study Assumptions and Limitations for a Ciscussion of the scope ot! 
this conclusion). 


The analysis in this study to identify what factors influence peach attendance 
provides some guidance for mitigating adverse impacts. The estimatec bdeach 
attendance equation shows, for example, that length of Deachiront anc acjacent 
parking are two factors affecting beach attencance. In order to counterbalance 
adverse effects from OCS development, therefore, it would be possibile to 
enhance a beach's attractiveness by adding oceanfront or by providing adjacent 
parking facilities. These enhancements would not necessarily negate possible 
visual or noise impacts due to OCS development, but our findings suggest that 
they would make a beach more appealing in other ways so that any overall 
effect on attendance would be reduced. 


Another type of mitigating measure would be to erect barriers arounc the 
construction site, primarily to attenuate noise effects. Our research in 
developing the Eastern Santa Barbara Channel case study showed that a 1,5UU 
foot buffer zone was needed to avoid noise louder than California standaras. 
The size of this buffer zone (hence the beach frontage witharawn from use) 
could be reduced substantially with a barrier. The adverse effects from 
permanent onshore facilities can be mitigated by reducing their visual anc noise 
intrusiveness. Pipelines can be buried and landscaped walls erectec around 
above-ground facilities. It might also be possible for facilities to be sited far 
enough away from the beach that their intrusion on recreation can be eliminated 
entirely. . 
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VL CONCLUSIONS 


A major focus of this study was to try to identify the factors tha affect beach 
attencance. A cross-sectional regression analysis of 111 beaches in California 
established six variables that explain beach attendance: beach frontage length, 
urban versus rural beach location, pedestrian access, a beach's aesthetic rating, 
State versus local administration, and a composite proximity variable. The 
composite proximity variable included the population of origin counties, anc those 
counties’ recreation participation rates, distance to the beach in question and 
distance to substitute beaches. The variables were statistically significant at the 
90 percent level of confidence or greater, and together explain 68 percent of the 
variance in beach attendance. 


As part of the effort to identify the factors affecting beach attendance, this 
study also explored the relationship between offshore platforms and beach 
attendance. The regression analysis in this study revealed some evicence, 
although inconclusive, of @ negative association between offshore platforms and 
beach attendance. Regression analysis of attendance data at beaches along the 
entire California coast indicates that installation of an oil platform three miles 
offshore from a beach might reduce attendance at that beach by several percent. 
However, a Similar regression analysis of beach attendance data limited to 
Southern California beaches suggests that the presence of an oil platfcrm is 
associated with increased beach attendance. However, because of iow estimated 
Statistical significance of these results and their contradictory nature, we are not 
confident that the presence of offshore platforms actually does affect beach 
attendance. This relationship, therefore, is not incorporated in the beach 
attendance equation used in the model produced by this study. This subject is 
developed in more detail in Volume 2, Section IJ].B and Volume 3, Section IIIB. 


Consumer -urplus represents the value to people from (in this context) engaging 
in coastal recreation, less the cost incurred in doing so. This study estimatec 
consumer surplus by inferring recreaticnist's willingness to pay for recreation 
from their travel patterns. Table 1-5 shows the annual consumer surplus accruing 
to people who engage in four categories of recreation activities along the coast 
of California. The totel consumer surplus for all four activity categories in al! 
coastal areas is $1.5 billion per year. 


Table 1-5 
Annual Economic Value of Coastal Recrvation in California 
(Millions) 

Confidence Interval 
sctivi Val 90% level of ' ) 
Boating $54 + $15 
Fishing $96 + $31 
Water-dependent 
beach activities $674 + $174 
Water-enhanced 
beach activities $715 + $145 
TOTAL $1,540 + $364 
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People traveling to coastal areas to recreate purchase local goods and services 
while there. This study estimated the relative importance of such 
recreation-basec tourist spending in all coastal counties in California. 


Table 1-6 shows the percent of total ecconomic activity in each coastal county 
that is attributable to coastai tourism. Generally, the smaller counties are 
relatively more dependent on tourism than are the larger counties. [he 
proportion of local economic activity attributable to coastal tourism ranges trom 
less than 1 percent in Los Angeles County to nearly 18 percent in Marin County. 


The OCS platform scenarios indicate that onshore construction impacts are 
limited to one beach, reducing beach attendance in a coastal geopiece Dy less 
than 1 percent curing the construction period. In contrast, the operetions phase 
was assumec to affect attendance at 11 beaches in 2 geopieces, recucing beach 
attendance in those gzopieces by 1 to 3 percent. Spending anc consumer surplus 
effects follow a similar pattern. 


Both hypothetical oil spill case studies show the effects from assuming that all 
coastal recreation activities would be curtailed, anc some completely preciucec, 
during the effective period of the spill. The magnitude of the effects varies 
greatly accorcing to the season during which the spill occurs anc the curation ot! 
the cleanup period. 


Adverse effects can be mitigatec Dy 4 veriety of methocs, inclucing scheculing 
construction curing winter months, erecting Darriers to recuce noise and visuai 
intrusion of onshore facilities, and expediting cleanups of any oil spills. In 


addition, beaches that have sufferec adverse impacts can De mace more 
attractive to recreationists Dy extending the oceanfront end Dy accing ecjacent 
parking. 
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Table 1-6 


ESTIMATED IMPORTANCE OF COASTAL TOURISM TO LOCAL ECONOMIES 


1982 

Direct Total Total i of % of 

Visitor Employment Income Total Service Sector 

Expenditures Generated Generated Employment Employment 

County (1) (2) ; (3) (4) (5) 
Del Norte 2.96 9/ 1.82 1.89 7.73 
Humboldt 33.85 1,191 22.36 3.08 8.16 
Mendocino 147.00 5 ,068 96.04 21.65 67.58 
Sonoma 215.73 8 , 506 163.33 8.31 25.25 
Marin 393.50 14,883 281.39 18.93 45.30 
San Francisco 424.03 15,499 295.98 2.62 6.04 
San Mateo 209.71 8,352 158.27 3.23 8.74 
Santa Cruz 275.22 10,435 198.78 16.09 49.56 
Monterey 290.49 11,414 218.43 8.27 32.01 
- San Luis Obispo 251.57 9,508 182.05 18.49 53.87 
W Santa Barbara 183.15 7,154 136.53 5.07 12.93 

Ventura 151.03 5,725 108.47 3.06 11.19 
Los Angeles 582.84 27,126 522.66 0.73 1.64 
Orange 537.19 22,994 430.65 2.54 6.52 
San Diego 652.92 26,021 496 .42 3.10 9.85 
California (6) 4,350.98 173,873 3,313.18 1.61 4.47 
Source: Applied Economic Systems, September 1986. 
Notes: (1) Millions of 1982 dollars, visitors from outside the county 


(2) Total direct, indirect, and induced wage and salary employment. 

(3) Total direct, indirect, and induced income in millions of 1982 dollars. 

(4) Compared to total wage and salary employment for 1982. 

(5) Compared to wage and salary employment in the services sector in 1982. 

(6) Totals for 15 coastal counties; percentages hased on overall state employment figures. 
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